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Non-Final Official Action 
Priority 

Acknowledgment is made of applicant's claim for foreign priority based on an 
application filed in The European Patent Office on 3/19/03. It is noted, however, that 
applicant has not filed a certified copy of the 03425171 .0 application as required by 35 
U.S.C. 119(b). 

Claim Objections 

Claims 2 and 5 are objected to due to the following informalities: Claims 2 and 5 
contain the limitation "said means," and both claims contain "means of an interface bus" 
and "circuit means." Based on the context of the claim language, the term "said means" 
is assumed to refer to the term "circuit means." Appropriate correction is required. 

Claim 3 recites the limitation "the syndrome" in line 4. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 3 is objected to due to the following informalities: Claim 3 contains the 
limitation "...the memory said means comprise:" which is taken to mean " tho m e mory 
said means comprise:" Appropriate correction is required. 

Claim 6 recites the limitation "said coding block" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim 7 recites the limitation "the coding block" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. 
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Claim 7 recites the limitation "the parity calculation circuit" in line 1. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 7 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 7 contains the limitation "...logic for calculating the syndrome uses again 
the parity calculation circuit of the coding block." A parity calculation circuit is not 
claimed before this step, so it is not clear when the parity calculation circuit was used for 
the first time. Additionally, there is a lack of antecedent basis for the limitations "parity 
calculation circuit" and "coding block." 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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Claims 1, 2, 5, 9, 10, 12-14, 17, and 19-21 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Pittelkow (US Patent 6,996,741). 
As per claim 1 , Pittelkow discloses: 

An integrated memory system (figure 2: controller 201), comprising at least a 
non-volatile memory (figure 2: NVRAM 228 is non volatile, and interfaces 222a-222c 
lead to disk storage, which is nonvolatile; column 8 lines 36-43: configuration control 
board 202 may also contain NVRAM), and an automatic storage error corrector (column 
9 lines 36-43), characterized in that the memory system comprises circuit means, 
functionally independent (figure 5: multiple independent configuration circuit boards may 
be used), 

each of them being responsible for the correction of a predetermined storage 
error (column 25: table lists predetermined error types); 

at least one of said means generating a signal to ask a correction being external 
to the memory (column 9 lines 36-40: the CCB may send the failure to another failure 
manager which may be in another controller. The limitation: "external to the memory" is 
taken to mean: "external to the non-volatile memory," as opposed to "external to the 
memory system"). 

As per claim 2, Pittelkow discloses: 

A system according to claim 1 , characterized in that said memory is connected to 
a controller by means of an interface bus (column 8 lines 36-43: configuration control 
board 202 may contain NVRAM: this would require a bus for access. Figure 2: NVRAM 
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is accessed by front and back end processors, which are connected to CCB by busses 
214 and 218. Disk storage is connected by bus 226 (also figure 2)). 

and said means are incorporated both in the memory and in the controller (figure 
2: configuration control board is incorporated with the nonvolatile memories). 

As per claim 5, Pittelkow discloses: 

A system according to claim 2, characterized in that said means comprise a 
circuit for generating a signal activated to request the external correction of an error by 
said controller (column 9 lines 36-40: the CCB may send the failure to another failure 
manager, which may be in another controller). 

As per claim 9, Pittelkow discloses: 
A system, comprising: 

a first circuit operable to store data having associated therewith at least one 
storage error of a plurality of storage-error types the first circuit operable to correct a 
first-type error of the plurality of storage-error types (figures 2 and 3, and column 9 lines 
36-40: storage controller 201 contains failure manager 302, which is capable of 
detecting and correcting errors such as those listed in the table of column 25); and 

a second circuit coupled to the first circuit (figure 5: multiple storage controllers 
may be used and coupled), 

the second circuit operable to correct a second-type error of the plurality of 
storage-error types (figures 2 and 3: storage controller 201 contains failure manager 
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302, which is capable of detecting the types of errors listed in the table of column 25). 
As per claim 10, Pittelkow discloses: 

The system of claim 9 wherein the second circuit is operable to generate a signal 
requesting correction of a third-type error of the plurality of storage-error types (column 
25: several different error types can be detected. Column 9 lines 36-40: the CCB may 
send the failure to another failure manager which may be in another controller. Column 
4 lines 9-13: a master and one or more slave controllers may be used) 

As per claim 12, Pittelkow discloses: 

The system of claim 9 wherein the first circuit is further operable to detect the 
second-type error (figures 2 and 3: storage controller 201 contains failure manager 302, 
which is capable of detecting any of the types of errors listed in the table of column 25). 

As per claim 13, Pittelkow discloses: 

The system of claim 9 wherein the second circuit corrects the second-type error 
in response to a signal generated by the first circuit (column 9 lines 36-40: the CCB may 
send the failure to another failure manager which handles the error). 

As per claim 14, Pittelkow discloses: 

The system of claim 9 wherein the first circuit comprises a non-volatile memory 
(figure 2: NVRAM 228 is non volatile, and interface 22a-222c lead to disk storage, which 
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is nonvolatile; column 8 lines 36-43: configuration control board 202 may also contain 
NVRAM). 

As per claim 17, Pittelkow discloses: 
A memory device, comprising: 

a storage portion operable to store data having associated therewith at least one 
storage error of a plurality of storage-error types (column 8 lines 48-53: the CCB is 
associated with RAID devices, and may perform failure notification and diagnostics on 
the RAID devices); 

a first circuit operable to correct a first-type error of the plurality of storage-error 
types (figures 2 and 3, and column 9 lines 36-40: storage controller 201 contains failure 
manager 302, which is capable of detecting and correcting errors such as those listed in 
the table of column 25); and 

a second circuit operable to generate a signal indicating detection of a second- 
type error of the plurality of storage-error types (figure 5: multiple independent 
configuration circuit boards may be used). 

As per claim 19, Pittelkow discloses: 
A method, comprising: 

storing, in a memory location of a device, data having associated therewith at 
least one storage error of a plurality of storage-error (figures 2 and 3, and column 9 
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lines 36-40: storage controller 201 contains failure manager 302, which is capable of 
detecting and correcting errors such as those listed in the table of column 25); and 

correcting, at the memory location, a first-type error of the plurality of storage- 
error types (figures 2 and 3, and column 9 lines 36-40: storage controller 201 contains 
failure manager 302, which is capable of detecting and correcting errors such as those 
listed in the table of column 25). 

As per claim 20, Pittelkow discloses: 

The method of claim 19, further comprising generating, at the memory location, 
an interrupt-request signal indicating detection of a second-type error of the plurality of 
storage-error types (column 9 lines 36-40). 

As per claim 21 , Pittelkow discloses: 
An electronic system, comprising: 

a first integrated circuit having a memory operable to store data having 
associated therewith at least one storage error of a plurality of storage-error types, the 
memory operable to correct a first-type error of the plurality of storage-error types 
(figures 2 and 3, and column 9 lines 36-40: storage controller 201 contains failure 
manager 302, which is capable of detecting and correcting errors such as those listed in 
the table of column 25); and 

a second integrated circuit coupled to the first circuit, the second integrated 
circuit having processor operable to correct a second-type error of the plurality of 
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storage-error types (figure 5: multiple independent configuration circuit boards may be 
used. Column 8 lines 36-43: this may include a processor). 



Claim Rejections - 35 (JSC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3, 4, 6-8, 1 1 , and 18 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Pittelkow (US Patent 6,996,741) in view of Saxena (US 5,533,035). 

As per claim 3, Pittelkow does not disclose: 

A system according to claim 1 , characterized in that in the memory said means 
comprise: 

a circuit for correcting a single error 

circuits for the coding required to correct two errors; 

a logic for calculating the syndrome; 

a logic for detecting more than one error. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 10 lines 21-28), calculates a syndrome for the data 



Application/Control Number: 10/805,182 Page 10 

Art Unit: 2113 

(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). Pittelkow discloses that an 
error correction code may be used (column 25 lines 30-34: "Single Bit Error Correction 
Code Error"), and that other types of errors may also be corrected in the failure 
manager (column 26 lines 20-27). An error correction code capable of correcting more 
than one error in a dataset would enable the system to correct multiple errors instead of 
just one. This would be an obvious benefit in retaining reliability of storage systems, 
because data with more than 1 bit error would not be lost. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to incorporate error 
correction capabilities and syndrome calculation into the system of Pittelkow, increasing 
reliability. 

As per claim 4, Pittelkow does not disclose: 

A system according to claim 3, characterized in that said means also comprise: a 
logic for bringing to the controller: 

a one-or-no-error-corrected data 
the uncorrected error; and 
the calculated syndrome. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 10 lines 21-28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
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10 lines 53-56), or a double bit error (column 10 lines 56-60). These steps are executed 
in an error correction unit (column 10 lines 21-25). Pittelkow discloses that an error 
correction code may be used (column 25 lines 30-34: "Single Bit Error Correction Code 
Error"), and that other types of errors may also be corrected in the failure manager 
(column 26 lines 20-27). An error correction code capable of correcting more than one 
error in a dataset would enable the system to correct multiple errors instead of just one. 
This would be an obvious benefit in retaining reliability of storage systems, because 
data with more than 1 bit error would not be lost. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of invention to incorporate error correction 
capabilities and syndrome calculation into the system of Pittelkow, increasing reliability. 

As per claim 6, Pittelkow discloses: 

A system according to claim 3, characterized in that said coding block is located 
immediately downstream of the input terminal of said memory and performs a vector 
product proportional to the number of parity bits and obtained through the synthesis of a 
corresponding logic function. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 10 lines 21-28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). The error correction code 
is calculated by the synthesis of a series of logic functions (column 7 lines 20-29). 
These steps are performed by error code generator 30, immediately downstream of the 
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an input terminal (column 5 lines 38-40 and figure 1) . Pittelkow discloses that an error 
correction code may be used (column 25 lines 30-34: "Single Bit Error Correction Code 
Error"), and that other types of errors may also be corrected in the failure manager 
(column 26 lines 20-27). An error correction code capable of correcting more than one 
error in a dataset would enable the system to correct multiple errors instead of just one. 
This would be an obvious benefit in retaining reliability of storage systems, because 
data with more than 1 bit error would not be lost. Therefore, it would have been obvious 
to one of ordinary skill in the art at the time of invention to incorporate error correction 
capabilities and syndrome calculation into the system of Pittelkow, increasing reliability. 

As per claim 7, Saxena discloses: 

A system according to claim 6, characterized in that said logic for calculating the 
syndrome uses again the parity calculation circuit of the coding block. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 10 lines 21-28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). The error correction code 
is calculated by error code generator 30 (column 5 lines 38-40 and figure 1) . Pittelkow 
discloses that an error correction code may be used (column 25 lines 30-34: "Single Bit 
Error Correction Code Error"), and that other types of errors may also be corrected in 
the failure manager (column 26 lines 20-27). An error correction code capable of 
correcting more than one error in a dataset would enable the system to correct multiple 
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errors instead of just one. This would be an obvious benefit in retaining reliability of 
storage systems, because data with more than 1 bit error would not be lost. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of invention to 
incorporate error correction capabilities and syndrome calculation into the system of 
Pittelkow, increasing reliability. 

As per claim 8, Pittelkow discloses: 

A system according to claim 3, characterized in that said circuit for correcting a 
single error comprises a block for decoding a single error effective to recognise each of 
the several syndromes associated to a single error to activate, through a corresponding 
vector, the correction of the corresponding bit. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 10 lines 21-28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). Pittelkow discloses that an 
error correction code may be used (column 25 lines 30-34: "Single Bit Error Correction 
Code Error"), and that other types of errors may also be corrected in the failure 
manager (column 26 lines 20-27). An error correction code capable of correcting more 
than one error in a dataset would enable the system to correct multiple errors instead of 
just one. This would be an obvious benefit in retaining reliability of storage systems, 
because data with more than 1 bit error would not be lost. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to incorporate error 
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correction capabilities and syndrome calculation into the system of Pittelkow, increasing 
reliability. 

As per claim 1 1 , Pittelkow discloses: 

The system of claim 9 wherein the first circuit is further operable to determine at 
least one syndrome associated with the at least one storage error. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 10 lines 21-28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). Pittelkow discloses that an 
error correction code may be used (column 25 lines 30-34: "Single Bit Error Correction 
Code Error"), and that other types of errors may also be corrected in the failure 
manager (column 26 lines 20-27). An error correction code capable of correcting more 
than one error in a dataset would enable the system to correct multiple errors instead of 
just one. This would be an obvious benefit in retaining reliability of storage systems, 
because data with more than 1 bit error would not be lost. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of invention to incorporate error 
correction capabilities and syndrome calculation into the system of Pittelkow, increasing 
reliability. 

As per claim 18, Pittelkow does not disclose: 
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The device of claim 17, further comprising a third circuit operable to determine at 
least one syndrome associated with the at least one storage error. 

Saxena discloses a system (figure 5) that reads data having error-correction 
code from a memory (column 10 lines 21-28), calculates a syndrome for the data 
(column 10 lines 35-42), and, using the syndrome, corrects a single bit error, (column 
10 lines 53-56), or a double bit error (column 10 lines 56-60). Pittelkow discloses that an 
error correction code may be used (column 25 lines 30-34: "Single Bit Error Correction 
Code Error"), and that other types of errors may also be corrected in the failure 
manager portion of the controller (column 26 lines 20-27). Pittelkow also discloses that 
any number of controllers may be used (column 4 lines 9-13: a master and one or more 
slave controllers). A syndrome calculator would enable the controller to find and correct 
one or more errors in the ECC data. This would have the obvious benefit of improving 
reliability of storage systems, because data with more than 1 bit error would be 
correctable. Therefore, it would have been obvious to one of ordinary skill in the art at 
the time of invention to incorporate syndrome calculation into the system of Pittelkow, 
increasing reliability. 

Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pittelkow (US Patent 6,996,741) in view of Null (The Essentials of Computer 
Organization and Architecture). 

As per claim 15, Pittelkow does not disclose: 
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The system of claim 9 wherein: the first circuit is disposed on a first integrated 
circuit; and the second circuit is disposed on a second integrated circuit. 

Pittelkow discloses that his storage controller comprises a plurality of processors, 
a configuration and control board, and storage means(column 7 lines 39-47). Null 
discloses that an integrated circuit is a well-known means of integrated up to millions of 
logic gates and electronic components, and enabling them to interface with outside 
components (page 106 section 3.4.2). Pittelkow also discloses that the controllers may 
be separate and connected by a network (figure 5: controller 1 and controller 2 are 
connected by administrative network 520). Additionally, Null discloses that integrated 
circuits use little power consumption and take up small amounts of space (page 106 
section 3.4.2). Using an integrated circuit would enable the system to take advantage of 
well-known technology and consume less power and space than constructing each 
gate and component separately. Therefore, it would have been obvious to one of 
ordinary skill in the art at the time of invention to incorporate integrated circuits into the 
system of Pittelkow, consuming less power and space. 

As per claim 16, Pittelkow does not disclose: 

The system of claim 9 wherein the first and second circuits are disposed on an 
integrated circuit. 

Pittelkow discloses that his storage controller comprises a plurality of processors, 
a configuration and control board, and storage means(column 7 lines 39-47). Null 
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discloses that an integrated circuit is a well-known means of integrated up to millions of 
logic gates and electronic components, and enabling them to interface with outside 
components (page 106 section 3.4.2). Additionally, Null discloses that integrated circuits 
use little power consumption and take up small amounts of space (page 106 section 
3.4.2). Using an integrated circuit would enable the system to take advantage of well- 
known technology and consume less power and space than constructing each gate 
and component separately. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of invention to incorporate integrated circuits into the system of 
Pittelkow, consuming less power and space. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matt Urick whose telephone number is (571) 272-0805. 
The examiner can normally be reached on 8:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571) 272-3645. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




